. Raman scattering spectra of an as-deposited thin film of VO dip-coated onto an ITO substrate prior to thermal treatment.
Section 2: V2O5 Drop-Casted Deposits
By drop casting onto the ITO substrate, the bulk-like properties of the precursor were studied.
In the drop-casting test, the LCP and LCP-PEG precursors were dropped onto the substrate and the resulting deposits were studied both pre-and post-thermal treatment. The precursor was dropped onto the substrate as a liquid and hydrolysed slowly due to the large amount of precursor present and the need for the solvent to evaporate, resulting in a slow rate of hydrolyzation. During the initial hydrolysis stage, the liquid precursor was able to flow unconstrained on the substrate prior to solidifying and forming a solid deposit. The effect of increased concentration on the drop casted samples was found to hasten hydrolysis of the deposit, the morphology of the deposit was found to be dependent instead upon the constituents of the precursor. The drop-casted deposits were thermally treated at two different temperatures, 300 o C and 450 o C, under ambient conditions. The deposits were thermally treated at 300 o C as it is the temperature at which the thin films crystallized to orthorhombic V2O5 without subsequent damage to the film which was found to occur at higher temperatures, where the thin films would experience delamination and surface cracking at temperatures higher than 300 o C. A thermal treatment at the increased temperature was performed to correspond to the common crystallising temperatures from the literature. [1] [2] Surface SEM images of the as-deposited and post-thermally treated LCP and LCP-PEG samples highlighting the differences in surface morphology at both crystalizing temperatures are shown in Fig. S3 (a,b) As seen in the SEM images in Fig. S3 , the LCP-PEG deposits underwent a large surface change in different regions of the deposit during thermal treatment at 450 o C with the formation of long crystalline rods and crystallites. The Raman scattering spectra for three regions on the surface of the deposit is presented in Fig. S6 (a) . The Raman spectra for region one is that of orthorhombic V2O5 and is the dominant spectrum found in the deposit, however, areas such as region two and three are interspersed through the surface and the vibrations differ from those of orthorhombic V2O5. Figure S6 (b) is a deconvolution of the Raman scattering spectrum for region two and three. The corresponding vibrations which make up the spectra were extracted and used to help determine the VO phases which are present. The vibrations from the deconvoluted spectra were not correlated to one VO phases in particular, the vibrations of both region two and three were instead attributed to the vibrations from a combination of V6O13, V2O3 and VO2 respectively. 
Section 4: Thin Film Model Calculation
Fast and Slow-Rate Thin Film Deposition Figure S9 . Formation processes of fast-and slow-rate dip-coated thin films.
The formation process for thin films deposited using fast-and slow-rate dip-coating are shown in Fig. S9 . At fast-rates, the liquid film is deposited on the surface of the substrate prior to the evaporation, hydrolysis and subsequent formation of the solid thin film. At slowrates for dip-coating, the same evaporation, hydrolysis and solidification processes occur whilst the substrate is still being withdrawn from the precursor. Capillary action effects the formation of the thin film as it is still in contact with the meniscus of the liquid.
Deposited Liquid Thin Film
In the fast-rate dip-coating regime used in this work, the Landau-Levich equation is applicable for estimating the deposited liquid thin film thickness. The k value is related to the amount of the resulting solid thin film that is within the liquid precursor and is different for each precursor. The k value can be calculated (kc) through the concentration and density of the solid material within the film. [7] [8] It can also be calculated by using the experimental data for thickness for each precursor (kE) final refractive index of the material. 8 As the value is given as "the fraction of material in the liquid film", the percentage amount of the vanadium oxide and additive was calculated through their respective molar masses within each precursor and used in calculating the kC value) 
106.943
The kE value is two orders of magnitude smaller than kC. It can therefore be assumed that the solid thin film which results from the initial liquid thin film cannot be calculated through a simple relationship between the "solid" materials in the precursor; instead, the thin film forms through the evaporation and phase change that occurs after deposition during this time. The experimentally calculated kE value incorporates this process for each precursor.
